Involvement of reactive oxygen species in arsenite-induced downregulation of phospholipid hydroperoxide glutathione peroxidase in human epidermoid carcinoma A431 cells.
Phospholipid hydroperoxide glutathione peroxidase (PHGPx) is unique in the substrate specificity among the glutathione peroxidase family because it can interact with lipophilic substrates, including the peroxidized phospholipids and cholesterol, and reduce these hydroperoxide to hydroxide compounds. However, what kinds of ligand can regulate the PHGPx expression is still unknown. In the present study, we found that sodium arsenite induced downregulation of mRNA, protein expression, and enzyme activity of PHGPx in time- and dose-dependent manners. At the same time, it upregulated mRNA and protein expression of p21(WAF1/CIP1). With the aid of agarose gel electrophoresis, and propidium iodide and annexin-V staining, we found that treatment of 30 microM sodium arsenite for 24 h induced apoptosis in human epidermoid carcinoma A431 cells and EA.hy926 cells. An increase of intracellular peroxide levels was measured by flow cytometry using 2',7'-dichlorofluorescin diacetate (DCFH-DA) after treatment of arsenite. Overexpression of PHGPx prevented arsenite-induced increase of intracellular peroxide levels, downregulation of PHGPx, upregulation of p21(WAF1/CIP1), and apoptosis in A431 cells. N-Acetyl-L-cysteine also significantly prevented arsenite-induced effects in A431 cells. Therefore, we concluded that reactive oxygen species were involved in arsenite-induced downregulation of PHGPx, upregulation of p21(WAF1/CIP1), and apoptosis in A431 cells.